The rich plant diversity that characterizes the West African Region and the inherent knowledge of their flora and vegetation has been the backbone of scientific explorations during the past centuries. The evolution of botanical knowledge on Guinea-Bissau, throughout the 16th and 20th centuries is reviewed. We present and discuss floristic data collected by scientific expeditions between the mid-1700s to 1974, when the Portuguese colonial period ended. Expeditions undertaken by French naturalists provided some of the earliest plant collections. A list of herbarium specimens collected by the French naturalist Jardin, in the Bijagós Islands in ca. 1847-1858 is presented here for the first time, while in the late 1800s some Portuguese naturalists also explored Guinea-Bissau. During the colonial period , Gomes e Sousa published the first comprehensive study of the territory's flora while Espírito Santo assembled the largest plant collection. Our review applies a multi-disciplinary perspective to fill important lacuna regarding biodiversity knowledge of this under-researched West African country. It constitutes the first study tracing the long term evolution of knowledge on Guinea Bissau's plant diversity, which provides the basis for understanding trends and research priorities, in particular in conservation and botanical fields.
Introduction
The West African country of Guinea-Bissau shares common frontiers with Senegal and the Republic of Guinea, while bordering the Atlantic Ocean ( Figure 1A ). It is characterized by low-lying littoral areas of mangroves, gradually shifting in an easterly direction to a transitional zone covered with palm forests and woodland ( Figure 1B ), extending to a slightly elevated savannah plain and the outliers of the Futa Djallon Massif (Republic of Guinea), sloping upwards to a maximum elevation of 300 m [1] . The Bijagós Islands off the coast, covered with mangroves, palm groves and dry forested areas ( Figure 1C ), form a continuation of the coastal plateau which is dissected by a number of rivers such as the Cacheu, Mansoa, Geba and Corubal, and the Rio Grande de Buba ( Figure 1A ). The aim of this paper is to review the accumulation of botanical knowledge on West Africa by addressing historical aspects of early plant records and studies made in the former Portuguese continental colonies of this region and particularly in what was known as Portuguese Guinea, today the country of Guinea-Bissau. We document present and past botanical knowledge on the region by means of a critical survey of herbarium collections and historical literature on the territory's flora. Important in this contribution is the gradual shift from native to introduced crops, particularly from the early 1800s, mainly for commercial purposes. Three key periods regarding the evolution of knowledge on Guinea-Bissau's flora and vegetation are identified here, namely: (i) early botanical records, with details on travel accounts and reports of plants and local vegetation between the 15th and 17th centuries; (ii) botanical explorations from the late 18th to the last quarter of the 19th century, with details on French and Portuguese naturalists' collections against the background of agricultural change; (iii) state sponsored botanical missions and studies from the early 1900s to the end of the colonial period (1974) . Our contribution attempts to demonstrate to what extent a longitudinal perspective upon botanical exploration can contribute to filling important gaps in the knowledge of the flora and vegetation of a hitherto neglected West African region. The aim of this paper is to review the accumulation of botanical knowledge on West Africa by addressing historical aspects of early plant records and studies made in the former Portuguese continental colonies of this region and particularly in what was known as Portuguese Guinea, today the country of Guinea-Bissau. We document present and past botanical knowledge on the region by means of a critical survey of herbarium collections and historical literature on the territory's flora. Important in this contribution is the gradual shift from native to introduced crops, particularly from the early 1800s, mainly for commercial purposes. Three key periods regarding the evolution of knowledge on Guinea-Bissau's flora and vegetation are identified here, namely: (i) early botanical records, with details on travel accounts and reports of plants and local vegetation between the 15th and 17th centuries; (ii) botanical explorations from the late 18th to the last quarter of the 19th century, with details on French and Portuguese naturalists' collections against the background of agricultural change; (iii) state sponsored botanical missions and studies from the early 1900s to the end of the colonial period (1974).
Our contribution attempts to demonstrate to what extent a longitudinal perspective upon botanical exploration can contribute to filling important gaps in the knowledge of the flora and vegetation of a hitherto neglected West African region.
Evolution of Knowledge on Guinea-Bissau's Flora and Vegetation

Early Records of Botanical Knowledge
The earliest records on the geographical area that currently includes Guinea-Bissau date back to the mid-15th century, when travelers, traders and chroniclers began to provide-as yet patchy-information on the climate, topography, flora and fauna, and human settlements [4] [5] [6] [7] [8] . One of the earliest accounts of West Africa is provided by Alvise Cadamosto in 1455-1456 [5] while visiting the Senegambian area. In his report Cadamosto referred to some main crops and staple foods, namely two kinds of grains, "large and small" (probably Sorghum bicolor (L.) Moench and Pennisetum glaucum (L.) R.Br., respectively), two types of beans and the oil palm tree (Elaeis guineensis Jacq.) from which the locals obtained both oil from the seeds and wine from the sap [5] . At the turn of the 15th century (1506-1507), the chronicler Valentim Fernandes confirmed the abundance of sorghum (Sorghum bicolor (L.) Moench), millet (Pennisetum glaucum (L.) R.Br.) and yams (Dioscorea spp.) along the basins of the Gambia and Geba rivers [8] . In addition, he reported the presence of certain tree species such as the oil palm tree, the shea tree or carité (Vitellaria paradoxa C.F.Gaertn.), and the Guinea plum (Parinari excelsa Sabine) (Figure 2A ).
The period from the 1500s to the end of 1700s was characterized by the trans-Atlantic slave and commodity trade. As West Africa became a much coveted source of slave exports, the northeastern Atlantic archipelagos of Macaronesia and above all the Cabo Verde Islands were to evolve into hubs for trans-Atlantic trade routes [9] . From the mid-1500s, the coastal area of the Rivers of Guinea (including current day Guinea-Bissau) were governed from the Cabo Verde archipelago by Portuguese officials. In the process, the islands were to become the subject of numerous travel descriptions reporting on the local flora and on the introduction of new crops such as sugar cane, maize and cotton [10, 11] .
In the course of the 16th and 17th century as traders advanced deeper into West Africa by means of an elaborate network of rivers and sea inlets, their observations contain valuable insights into local vegetation, settlement, and cultivation patterns [12] . Besides abundant references in 16th century travel accounts to rice (Oryza spp.) and millet, the regions' principal crops, such as the kola tree (Cola nitida (Vent.) Schott & Endl.) and indigo (Indigofera tinctoria L.) are also mentioned for the first time. Among the native trees, African rosewood (Pterocarpus erinaceus Poir.) ( Figure 2B ), the ordeal tree (Erythrophleum suaveolens (Guill. & Perr.) Brenan) whose bark was used to extract poison, a much appreciated, pear shaped yellow fruit (probably Gardenia ternifolia Schum. & Thonn), and the locust bean tree (Parkia biglobosa (Jacq.) R.Br. ex G.Don) ( Figure 2C ), stood out and were mentioned by the Portuguese explorer André Álvares d'Almada, 1594 [4] . Other contemporary travel accounts also referred a number of plants whose fruit and seeds were and are still widely used in the local diet or for phytotherapeutic preparations [7] . Donelha's texts provided the first inventory of plant species from this area [12] . These include Guinea pepper or black malagueta (Xylopia aethiopica (Dunal) A.Rich.), the African fan palm (Borassus aethiopum Mart.), the copal tree (Guibourtia copallifera Benn.), strophanthus (Strophanthus hispidus DC. and S. sarmentosus DC.), and false yam (Icacina oliviformis (Poir.) J.Raynal). During the 17th century, travel accounts such as those by Lemos Coelho in 1669 and 1684 [6] also mentioned a number of tree species common to Senegambia and West Africa, including the baobab tree (Adansonia digitata L.) ( Figure 2D ), the kapok tree (Ceiba pentandra (L.) Gaertn.), the locust bean tree and the Arabic gum tree (Acacia nilotica (L.) Delile).
From the late 1700s and early 1800s, most travel accounts (e.g., [13] [14] [15] [16] ) tend to narrow their focus to descriptions of economic potential of certain locally cultivated crops such as rice and peanuts, rather than discuss the region's flora, as a result of the gradual shift to legitimate commerce in western Africa (see for details [17, 18] ). Reports by Portuguese officials following the construction of the fort at Bissau and on the earliest European agricultural settlement on the Island of Bolama contained the first proposals for the cultivation of subsistence and trade crops [13, 19] . The short-lived British settlement on Bolama Island documented by Beaver [13] included detailed descriptions of low-and upland rice, yams, and cassava (Manihot esculenta Crantz) being grown in coastal regions, as well as the presence of wild cotton (Gossypium spp.), sugar-cane (Saccharum officinarum L.), and indigo. An early reference was also made to groundnuts, but descriptions suggested that it probably referred to the bambara groundnut (Vigna subterranea (L.) Verdc.), a native herb common to the Bijagós Islands [16] .
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Botanical Collections & First Explorations
First Collections: The Role of the French Naturalists
As stated above most of the early records on the Guinea-Bissau's flora focused on local subsistence agriculture and uses of native flora. The mid-18th century, when French expeditions to West African Region began to provide more detailed information on the local plants, marked the beginning of incipient floristic studies. These records and collections would generally focus on insular locations, such as the Bijagós Islands, off the Guinea Coast. The botanical exploration of the Canaries had already begun in the late 17th century with the visit by Cunningham (ca. 1665-1709), a Scottish naturalist who would produce the first herbarium collection, now kept in the Sloane Herbarium of the Natural Museum in London [20] . The Cabo Verde Islands would also attract naturalists such as Robertson, Staunton and Feijó, who recorded elements of the islands' flora and gathered botanical specimens during the 18th century [10] .
The earliest botanical collections reported in the area of the Senegambia under French influence was carried out in the mid-18th century by Michel Adanson (1727-1806), who would become a distinguished French naturalist. In December 1748, Adanson left Paris to explore Senegal and the surrounding areas where he spent five years as an employee with the Compagnie des Indes, a Royal French trading company [21] . In February 1754, he returned with a large collection of plants, animals, and minerals, including over 5000 specimens of plants. Many were collected in West Africa, some of which became part of the French royal collection under the supervision of the naturalist Georges Buffon (1707-1788). Some of these specimens are housed in Paris in the herbarium of the Muséum Nationale d'Histoire Naturelle (P), while the bulk of the other specimens were incorporated in a personal collection [21] . Nevertheless, his major contribution to the natural sciences and botanical classification would only be recognized from the 1960s [21] .
During this expedition, Adanson studied the natural history of St Louis (northern Senegal) and its surroundings, and made several journeys, including trips to Gorée Island (near Dakar), the town of Podor (northern Senegal), and the Gambia River. While still living in Senegal, he sent shipments of several hundred plants to Bernard de Jussieu, which were studied by Antoine Laurent de Jussieu (1748-1836), Adanson's mentor and Jussieu's brother, for his Genera Plantarum [22] and by many botanists thereafter. Only the first volume of the Histoire Naturelle du Sénégal was published by Adanson [23] . It contained an account of his travels, followed by a description of shells, but few references to plants, given that he intended to reserve his botanical discoveries for future volumes. 
Botanical Collections & First Explorations
First Collections: The Role of the French Naturalists
During this expedition, Adanson studied the natural history of St Louis (northern Senegal) and its surroundings, and made several journeys, including trips to Gorée Island (near Dakar), the town of Podor (northern Senegal), and the Gambia River. While still living in Senegal, he sent shipments of several hundred plants to Bernard de Jussieu, which were studied by Antoine Laurent de Jussieu (1748-1836), Adanson's mentor and Jussieu's brother, for his Genera Plantarum [22] and by many botanists thereafter. Only the first volume of the Histoire Naturelle du Sénégal was published by Adanson [23] . It contained an account of his travels, followed by a description of shells, but few references to plants, given that he intended to reserve his botanical discoveries for future volumes. Despite Adanson's significant contribution to knowledge of West African flora, and of Senegal in particular, there is no evidence that Adanson actually visited or collected plants within the limits of Guinea-Bissau. Nevertheless, he was knowledgeable about botanical explorations in West Africa and did obtain information on the flora of the region by means of third parties; i.e., French botanists visiting West Africa (pers. communication Charles Becker).
During the 19th century other French botanists followed Adanson's footsteps and visited West Africa, namely George Samuel Perrottet (1790-1870), a Swiss-born French botanist who joined several French expeditions to the Indian Ocean, Asia, and Latin America. From 1824 to 1829, Perrottet explored the Senegambian area, where he acted as general manager for the French Royal Trading Company [24] . An avid collector, prior to returning to France in 1829, he visited the Island of Gorée and apparently also collected in the Cabo Verde archipelago. François Mathias René Leprieur (1799-1870), a French naval pharmacist and naturalist, also collected plant specimens in Senegambia together with Perrottet from 1824 to 1829. Upon his return to France in 1829, Leprieur started to write a botanical inventory based on his observations and collections in this region, which was completed by Perrottet, Jean Baptiste Antoine Guillemin (1796-1842), and Achille Richard (1794-1852), both botanists and medical doctors. It was eventually published as Florae Senegambiae Tentamen [25] with illustrations by Joseph Decaisne (1807-1882). According to Keay [26] , Perrottet and Leprieur's plant collections from Senegambia are mainly housed in the herbaria of the Berlin Botanical Garden (B, Germany) and at the Natural History Museum (BM, United Kingdom). Leprieur also collected with his countryman Jean-Pierre Heudelot (1802-1837), a French botanist and plant collector, who was appointed director of the Habitation Royale (royal plantations) in the town of Richard-Tol (northern Senegal) in the 1820s where crops such as tobacco, coffee, sugar cane, cotton, and indigo were planted.
Heudelot collected species in the Bijagós archipelago and in Gambia between 1836 and 1837. His specimens are deposited in several herbaria including Harvard University's herbarium. Although, the above-mentioned naturalists carried out important prospections and collections of plant species in West Africa and above all in Senegambia, it is not immediately evident that these collections actually targeted the current political boundaries of Guinea-Bissau.
One of the earliest botanical collections from Guinea-Bissau was assembled in the mid-19th century by Desiré Édélestan Stanislas Aimé Jardin (1822-1896). Inspector General of the French Navy, Jardin collected plant species from the Americas, the Pacific, Europe, and Africa, including different West African regions. Between 1845 and 1848, he visited Gabon, Guinea, Senegal, as well as the Portuguese Senegambia, currently Guinea-Bissau [27] . The specimens are deposited in several herbaria, namely in the Musée d'Histoire Naturelle de Nantes (NTM) and also in the Herbaria of the Université de Caen (CN), later transferred to P Herbarium.
With regard to Guinea-Bissau, Jardin [27] appears to have been the first naturalist to associate scientific names to plants collected in the Bijagós Islands and in the coastal region south of this archipelago (see Figure 1A ,C; Supplementary Table S1). He recognized that the islands had so far rarely been explored and that many species collected there appeared to be unknown [27] . Several species, including Adansonia digitata ( Figure 2D ), are referred as being collected on the 'île du Miel' (Meio Island), a southern islet of the archipelago, while he also described the Isle of Bandim (also called l'île Bourbon by the French, currently Ilhéu dos Pássaros) (see Figure 1A) , then still densely covered with trees-above all A. digitata. The surrounding area was marked by extensive mangroves bordering the coastline as well as along the banks of the Geba River.
In his publications, Jardin mentions a total of 28 species for Guinea-Bissau [27, 28] (Supplementary  Table S1 ), for which we provide identifications, based on the actual knowledge of Guinea-Bissau flora and, in some cases, in the existing herbarium specimens. In fact, eight herbarium specimens are housed in P, corresponding to five of these species; i.e., Aspilia kotschyi (Sch.Bip. ex Hochst.) Oliv. and Vernonia colorata (Willd.) Drake subsp. colorata (both with two specimens), Cyperus esculentus L., Ctenium elegans Kunth (two specimens; one is presented in Figure S1 ), and Schwenckia americana L. Although, few data are provided in Jardin's publications, it seems that he visited the Bijagós Islands between August 1847 (the month he reported the flowering of A. digitata on the Isle of Bandim) and February 1848, which corresponds to the date of the last known collected specimen (Supplementary Table S1 ).
Moreover, the presence of cultivated and introduced species, such as Arachis hypogea L., Nicotiana tabacum L., and Saccharum officinarum L., provides evidence of the agricultural use of these islands at the time. The first cultivation of export crops had been initiated on the islands of Bolama and Galinhas after their settlement by Caboverdean, Guinean and Portuguese traders in the 1830s [17] . There is a notable prevalence of species from wet areas such as riparian forests, mangrove borders, river banks, wet grasslands or flooded rice fields, as well as the large number of herbaceous species.
Except for marine algae Caulerpa sertularioides (S.G.Gmelin) M.Howe, most of the species are vascular plants, including a fern (Platycerium stemaria (P. Beauv.) Desv.). Three specimens were referred as type specimens by Steudel in his publication Synopsis Plantarum Glumacearum [29] : P00568955, holotype of Cyperus bulamensis Steud. (named after Bolama, one of the Bijagós Islands); and P00439448 and P00439449, holotype and isotype, respectively, of Ctenium serpentinum Steud. ( Figure S1 ; Table 1 ). 
Naturalists from the Late 19th Century. Early Portuguese Expeditions
Besides the important role of the botanical expeditions made by renowned French naturalists in West Africa and particularly in Senegambia, the first known Portuguese contribution to botanical study of Guinea-Bissau's flora was made by Manuel Rodrigues de Carvalho (1848 Carvalho ( -1909 . In 1884, he collected some plant specimens on Bolama Island where the capital of the then autonomous region of Portuguese Guinea was established in 1879. Thereupon, he sent his collection to the Herbarium of the University of Coimbra (COI, Portugal) [30] . The district health officer Isaac Damasceno da Costa produced an inventory of medicinal species plants with their vernacular names in 1886, shedding light on a hitherto ignored subject [31] . A number of specimens were harvested in 1889 by João António Cardoso Júnior (1857-1937)-a pharmacist working in the health services of the Cabo Verde archipelago who published a list of medicinal plants [32] .
In the late 1890s, the Portuguese military officer Henrique Augusto Dias de Carvalho (1843-1909) spent two years in the territory working for the Company of Trade and Exploration of Guinea, funded by foreign (French) capital [33] . The plant specimens he collected are currently housed in the COI Herbarium. His travel notes recorded in 1898-1900, provide insights into the native flora and crop species characterizing the region's landscape during the late 19th century [34] . His account and collections demonstrate a notable emphasis on species with commercial value such as the cashew nut tree (Anacardium occidentale L.) and latex producing species (i.e., Landolphia heudelotii A.DC., L. owariensis P. Beauv., Saba senegalensis (A.DC.) Pichon), cotton (Gossypium spp.), and sugar cane (Saccharum officinarum L.), as well as of baobab (Adansonia digitata: Figure 2D Table S2 ).
The Colonial Era: Early 20th Century to 1974
During the colonial period , that began after the occupation of Portuguese Guinea by military means, colonial policies transformed the territory into a single crop export economy, based upon the production of peanuts [35] ; after independence a shift towards single crop cashew economy would occur from the mid-1980s onwards [36] .
During the first decades of the 1900s, linked to the operative occupation of territory by the colonial authorities, biodiversity, indigenous human settlement, and agricultural practices were documented in greater detail [37, 38] . Joaquim Machado da Fonseca was probably the first collector who worked in the interior of the territory; from 1910 to 1915, he collected plants in different areas such as Cacheu, Arame, Bissorã, Mansoa Farim, Bafatá, Buba, and Cacine (see Figure 1A ). Following these botanical incursions, other naturalists were charged by the Portuguese government to carry out reconnaissance missions in order to map the economic potential of agriculture and forestry of the territory, while also collecting plant specimens. The most important collections were assembled by António Figueiredo During the following decade, botanical exploration was expanded with the creation of the Brigade for Forestry Studies in Portuguese Guinea (Brigada de Estudos Florestais da Guiné Portuguesa) with experts from the Colonial Garden in Lisbon, currently the Tropical Botanical Garden (JBT-IICT/University of Lisbon). The Brigade, whose purpose was to "collect elements of study on the province's (Portuguese Guinea) forests", was headed by the agronomist José Sampaio d 'Orey (1910 'Orey ( -1980 [44] . Between 1953 and 1954, he was charged with a botanical mission to the colony, collecting about 3000 specimens, which are mainly housed in COI, K, LISC, and LISU Herbaria [45, 46] . In 1956, the forestry engineer José Martins Santareno who formed part of the improvement program of the palm oil tree of the Brigade for Agronomic Studies of Portuguese Guinea (Brigada de Estudos Agronómicos), collected a few specimens that are currently kept in the Throughout the mid-20th century several scientific expeditions were undertaken by Portuguese researchers under the auspices of the Tropical Research Institute (IICT/University of Lisbon) (Figure 4) . The principal botanist and collector whose collections had been shipped and deposited mainly in Portuguese herbaria (see details in Supplementary Table S2) , is undoubtedly Joaquim Viegas da Graça Espírito Santo. Born in 1901 on the island of São Tomé (Gulf of Guinea), he worked for the colonial Agricultural and Forestry Services and was killed towards the end of the colonial war (1963) (1964) (1965) (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) . He brought together the largest collection of Guinea-Bissau flora, with about 5000 specimens, which are mainly housed in Portuguese (LISC from IICT/University of Lisbon, and COI) and British (BM and K) herbaria. He also published important studies with key data on vernacular names, uses and the ecology of several plant species from Portuguese Guinea [40] [41] [42] . Other plant collectors such as José Soares gathered about 400 specimens between 1943 and 1944, which are currently deposited in the LISC Herbarium in Lisbon. Another Portuguese botanist, Ester Pereira de Sousa, carried out extensive taxonomic studies on the LISC Herbarium collection from the mid-1940s to the early 1960s [43] .
During the following decade, botanical exploration was expanded with the creation of the Brigade for Forestry Studies in Portuguese Guinea (Brigada de Estudos Florestais da Guiné Portuguesa) with experts from the Colonial Garden in Lisbon, currently the Tropical Botanical Garden (JBT-IICT/University of Lisbon). The Brigade, whose purpose was to "collect elements of study on the province's (Portuguese Guinea) forests", was headed by the agronomist José Sampaio d 'Orey (1910 'Orey ( -1980 [44] . Between 1953 and 1954, he was charged with a botanical mission to the colony, collecting about 3000 specimens, which are mainly housed in COI, K, LISC, and LISU Herbaria [45, 46] . In 1956, the forestry engineer José Martins Santareno who formed part of the improvement program of the palm oil tree of the Brigade for Agronomic Studies of Portuguese Guinea (Brigada de Estudos Agronómicos), collected a few specimens that are currently kept in the LISC herbarium [47] . Noteworthy too are two botanical explorations carried out to gather data on the vegetation types with importance to the economic development of the territory. They were led by António R.F. Raimundo and J.A. Guerra between November 1960 and January 1961, and by Joaquim A. Pereira and Manuel F. Correia, between December 1961 and September 1962, resulting in a collection of about 4000 specimens, which are kept at the LISC Herbarium [48] . The data on the main botanical explorations in the region and the naturalists involved since the 18th century until the independence in 1974 are summarized in Supplementary Table S2 . Furthermore, in 1956 and 1963, the first agricultural censuses were carried out mapping the entire country [49, 50] . The Guinean Brigade of the Overseas Agronomical Studies Mission (Missão de Estudos Agronómicos do Ultramar, 1960 Ultramar, -1983 was to produce a series of scientific reports, while erecting experimental agricultural stations and crop storage facilities in rural areas. During this period, several remarkable researchers from the University of Coimbra, including Abílio Fernandes (1906 Fernandes ( -1994 , and Rosette Fernandes (1916 Fernandes ( -2005 , published data on various taxonomic groups of Guinea-Bissau's flora [51] [52] [53] . These and other taxonomic studies, mainly published between the late 1940s and 1960s illustrate the growing body of botanical knowledge in the colony encompassing subsistence as well as export crops. They formed an integral part of state sponsored investment in the economic and scientific exploration of the colony (see Figure 4) . The outbreak of armed conflict in 1963 as Portuguese rule was challenged by nationalist liberation movements, would increasingly limit the scope of scientific prospection during the 1960s and early 1970s.
Current Knowledge of Guinea-Bissau's Plant Diversity
Our study underlies that until the mid-1800s, botanical explorations undertaken in the Guinea-Bissau region were rather incipient, contrasting with more extensive scientific expeditions conducted in other West African countries, namely by Adanson (1727-1806) and other French naturalists on areas of French influence (e.g., Senegal). The earliest documented plant collections of the Guinea-Bissau region were gathered by the French botanist Jardin, in the Bijagós Islands between 1845 and 1848. The list of specimens constitute a landmark in this respect and it is published here for the first time (see Supplementary Table S1 ).
The signing of a treaty between France and Portugal in 1886, established the frontiers between French West Africa (Senegal and French Guinea) and Portuguese Guinea, and delineated a small Portuguese ruled enclave in Francophone Africa. The studies undertaken by the renowned French botanist, Auguste Chevalier (1873 Chevalier ( -1956 in French West Africa would mark the beginning of a revival of botanical explorations in the region [54] . Similar studies were also carried out by British botanists and large collections of specimens were assembled for West African flora in the 1920s and 1930s-including data from British, French, and Portuguese colonies [55, 56] mainly kept at the Royal Botanical Gardens in Kew.
The first attempts to make an inventory of Portuguese Guinea's flora were only carried out in the early 1930s, above all by Gomes e Sousa [39] . The herbarium collections were mainly assembled between 1945 and the 1960s as the scientific exploration of the territory gained momentum. Most of these collections are housed in Portuguese Herbaria (e.g., LISC and COI). In the early 1970s, d'Orey and Liberato initiated the publication of fascicles with detailed studies on the flora of Portuguese Guinea which continued after independence; i.e., on Guinea-Bissau Flora [44, 57] .
Armed conflict (1963-1974) would however gradually limit ongoing colonial research activities in the territory during the second half of the 1960s until its independence in 1974. As French colonies such as Senegal and the Republic of Guinea (see Figure 1A ) became independent in 1958 and 1960 respectively, botanical research continued in the field and in herbaria, including the Herbarium and the Botanical Gardens in Dakar [58] [59] [60] . Following independence in 1974, Guinea-Bissau would experience a series of important political and economic changes. During the last two decades of the 20th century, botanical studies have been resumed by means of collaborative international projects involving local botanists and institutions as well as foreign, mainly Portuguese, researchers [61] . The botanical expeditions and the significant plant collections assembled over the last 200 years, recently served as baseline data for several country-wide studies, including a checklist of Guinea-Bissau flora [2] and an ethnobotanical study of the medicinal plants used by indigenous communities [3] . Despite these and other recent studies, in terms of botanical research Guinea-Bissau remains one of the least known countries in West Africa.
Conclusions
The present study provides the first historical overview of the development of botanical knowledge on Guinea-Bissau from the 16th to the 20th centuries. Three principal plant recording periods were identified in this review, namely: (i) the early records of plants and reports on vegetation (late 15th to-17th centuries); (ii) the expeditions undertaken until the late 1800s by mostly French but also Portuguese officials and naturalists, collecting data on Senegambia's natural environment, vegetation and human settlement; and (iii) the era of colonial rule from 1915 to 1974, during which both coastal and inland localities were explored, above all after 1945 with the advent of systematic scientific exploration.
From the earliest collections made in Guinea-Bissau territory to the present, the collection effort demonstrates a geographical and chronological pattern associated with the political changes in the region. While early efforts focused on the regions' main rivers but remained limited to the vicinity of trading posts, the first scientific expeditions targeted insular areas such as the Bijagós Islands, where some form of colonial control and settlement was established from the 1830s onwards. Gradually, the collection effort extended from the islands to coastal mainland areas from the late 19th century and the first decades of the 20th century as the colonial administration implanted itself in the territory. The advent of export crop cultivation (e.g., peanuts) in the late 1800s would have an important impact on the focus of botanical research [62] . The bulk of botanical collections was gathered between the 1930s and the 1950s as colonial scientific missions explored the littoral and the interior zone. After independence in 1974 most collections were assembled within the scope of R&D projects, and particularly focused on the protected areas that are mainly located in insular (Área Protegida das Ilhas de Urok; Parque Nacional Marinho João Vieira e Poilão; and Parque Nacional das Ilhas de Orango) and coastal zones (Parque Natural das Lagoas de Cufada; Parque Nacional de Cantanhez: and Parque Natural dos Tarrafes de Cacheu) [1, 61] , which are still the best documented areas in Guinea-Bissau.
The knowledge of botanical research of the West African region is far from complete, and it is thus important to provide new insights into differential chronological patterns in terms of the gathering and study of scientific collections. Our study revealed that systematic knowledge of the plant diversity of Guinea-Bissau is very recent, and that the collecting efforts were only effectively increased from the 1930s onwards, as the first botanical collections were assembled for research. The work by Gomes e Sousa is highlighted here, for making the first inventory of local flora. A comparison can be made with the botanical history of adjacent territories. The Macaronesian Islands, such as the Canaries, Madeira, and Cabo Verde, are located at relatively close proximity to West Africa, but present a different, insular, tradition. It contrasts with patterns that our review has identified for the Senegambia and Guinea-Bissau regions. The first reports of pre-Linnean plant collectors already conducting extensive botanical surveys in these islands date back to the 17th century (reviewed by [10, 20, 63] ). Historical, geographical, and political reasons contributed to this situation. Macaronesia is located at closer proximity to Europe, and early colonization created opportunities for establishing strategic locations for shipping traveling from Europe to destinations in Africa and the Americas. Continental areas in West Africa, however, would only become the focus of botanical exploration as the interior, previously controlled by African societies, gradually became more accessible to European presence from the late 1800s. While falling under the same imperial power, policies with regard to scientific exploration were markedly different in the archipelago and continental territories such as Guinea-Bissau, owing to prevailing ecological and agro-economic conditions. Nevertheless, botanical research in the Cabo Verde Islands would tend to lag behind that carried out on the Island of Madeira and the Canary Islands, while the assembly of collections in Guinea-Bissau would also develop well after similar efforts in the surrounding French African colonies such as Senegal and the Republic of Guinea. Although botanical research in Guinea-Bissau was resumed in the 1990s as policies with regard to biodiversity and its protection gained ground, botanical surveys are needed to provide new data. The changes occurring in the country's ecosystem owing to the advancing Sahel region and the rapid growth of the cultivation of export crops (such as cashew) and the timber trade, increase the urgency for conducting further research on the conservation of the invaluable botanical resources of this small West African country.
